One IgGl(K), one IgM(K), and one IgAl(K) monoclonal (M)component were purified from one human serum. Rabbit antisera were raised against the IgG and IgM M-components and were absorbed until specific for idiotypic determinants on these molecules. All three M-components gave reactions of immunological identity when tested by double radial immunodiffusion with either of the two idiotype-specific antisera. Both heavy and light chains were isolated from each of the three M-components and all preparations inhibited formation of idiotypic precipitates. None Much of the knowledge about immunoglobulin structure has developed from the study of patients with monoclonal dysproteinemia. Monoclonal immunoglobulins usually occur alone, but a few patients have been studied who had two monoclonal proteins (1-8). Such studies have, by use of antisera against idiotypic determinants, permitted examination of the relationship between variable and constant regions of different immunoglobulin peptide chains. We had the rare opportunity to study a patient who had three monoclonal immunoglobulins of different classes in his serum. We isolated each of the M-components and their heavy and light chains, raised idiotype-specific antisera, and found immunochemical evidence for the similarity, if not identity, between the variable regions of the heavy chains from all three M-components. IgA M-Component. IgA-containing fractions from the last-mentioned preparative electrophoresis were selected, pooled, and passed through anti-IgG and anti-IgM immunosorbent columns.
Much of the knowledge about immunoglobulin structure has developed from the study of patients with monoclonal dysproteinemia. Monoclonal immunoglobulins usually occur alone, but a few patients have been studied who had two monoclonal proteins (1) (2) (3) (4) (5) (6) (7) (8) . Such studies have, by use of antisera against idiotypic determinants, permitted examination of the relationship between variable and constant regions of different immunoglobulin peptide chains. We had the rare opportunity to study a patient who had three monoclonal immunoglobulins of different classes in his serum. We isolated each of the M-components and their heavy and light chains, raised idiotype-specific antisera, and found immunochemical evidence for the similarity, if not identity, between the variable regions of the heavy chains from all three M-components.
MATERIALS AND METHODS
Case History. An 86-year old man (G.A.) was admitted to Malmo General Hospital in October 1970 after the detection of a lung tumor. As plasma protein analysis showed an IgA, IgG, and an IgM M-component, a diagnosis of lymphoma was made and treatment with cyclophosphamide was instituted. During the next year plasma IgG increased from 20 Scheidegger (9) and crossed immunoelectrophoresis according to Ganrot (10) were used to demonstrate the presence of one IgG(K), one IgM(K), and one IgA(K) M-component in the serum of the patient. The subclass of the IgG M-component was determined by papain digestion as earlier described (11) . The IgA subclass was determined by use of commercial subclass-specific antisera (Nordic Pharmaceuticals, Tilbury, Holland).
Immunochemical Quantitation. Single radial immunodiffusion was used (12 IgA M-Component. IgA-containing fractions from the last-mentioned preparative electrophoresis were selected, pooled, and passed through anti-IgG and anti-IgM immunosorbent columns.
The three M-component preparations appeared to be free of contaminating proteins when solutions of approximatively 1% (w/v) were analyzed by electrophoresis in agarose gel (16) . Similarly, single radial immunodiffusion with class-specific antisera revealed no contamination. The K/A ratio of the IgA preparation was used to assess contamination of the monoclonal component with polyclonal immunoglobulin. The ratio was estimated at 50/1 by single radial immunodiffusion. Fig. 1 shows an agarose gel electrophoresis of the native serum and of the purified M-components. Production of antisera against idiotypic specificities Three milligrams of the purified GA. IgG M-component dissolved in 3 ml 0.15 M NaCl was emulsified with 3 (Fig. 2) .
The pattern of identity was not due to contamination of the three solutions of purified G.A. M-components with small amounts of the other two M-components since the idiotypic precipitin lines did not change on excess addition to 
DISCUSSION
The three M-components (IgAlK, IgGlK, and IgMK) of the G.A.-serum gave a reaction of identity when tested by double radial immunodiffusion with the use of extensively absorbed antisera raised against the purified IgM or IgG Mcomponents. The three M-components therefore shared idiotypic determinants. Absorption and inhibition experiments with the isolated heavy and light chains from the three Mcomponents demonstrated that all the polypeptide chains could inhibit the precipitation by anti-idiotypic antiserum of the tested native IgG M-component. All heavy chains, therefore, probably contain at least one common idiotypic determinant. The corresponding is probably true also for the light chains. These conclusions were further corroborated by the recombination experiments which showed that any of the isolated heavy chains could give hybrid molecules with any of the isolated light chains and that these hybrid molecules gave reactions of identity with the tested native IgG M-component when anti-idiotypic serum was used. Since idiotypic determinants are present in the variable part of heavy (and light) immunoglobulin chains, the findings related above imply extensive structural similarities between the variable portions of the yyl-, ,u-, and al-chains of the G.k M-components. The antigenic identity of the variable portions of the three heavy chains may very well signify identical primary structure of ihese portions, since such a relation between identical idiot ypes and primary structures has been demonstrated earliei in a serum containing two M-components of different clas'. 's (4, 6). (18) only two of the M-components shared idiotypic determinants and in the other no studies of the V-regions of the M-components were performed (19) . The present case of a V-region being shared by an al-, a yl-, and a ,u-chain gives further strong support to the two-gene-one-polypeptide chain theory of immunoglobulin synthesis originally proposed by Dreyer and Bennett (20) . Two hypotheses have been proposed about the cellular events which might lead to the appearance of two or more M-components of different classes but with identical V-regions (5). One states that cells which normally produce immunoglobulin of two, or more, classes with the same V-regions may commence rapid proliferation. The alternate proposal is that rapidly proliferating cells producing immunoglobulin of one class undergo a "genetic event" resulting in the emergence of a subelone that produces immunoglobulin of another class but with the same V-region as the original immunoglobulin. Fu et al. (21) recently presented strong evidence for the occurrence of human lymphocytes simultaneously producing two immunoglobulins of different classes but with identical V-regions. Gearhart and associates (22) have also recently demonstrated that a single stimulated murine B cell may give rise to a progeny producing monoclonal immunoglobulins of G, M, and A classes which all share idiotypic determinants. The present findings are not incompatible with any of these hypotheses but it should be pointed out that if only the first hypothesis were valid the presence of cells simultaneously producing three classes of immunoglobulin has to be assumed. Furthermore, additional assumptions have to be made to explain the great difference in the concentrations of the three M-components. The association between the tumor cells of the patient and his three plasma paraproteins is not yet elucidated.
